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Objectives: The aim of this study was to investigate the influence of body mass index (BMI) on clinical and meta-
bolic characteristics in patients with polycystic ovary syndrome (PCOS).
Methods: A total of 67 patients with PCOS were included in this study. Study subjects were divided into two groups 
according to BMI: women with BMI ≥23 kg/m2 (overweight/obese group, n=24) vs. women with BMI <23 kg/m2 
(normal-weight group, n=43). We compared clinical and metabolic characteristics including waist-to-hip ratio, serum 
lipid profiles, homeostatic model assessment of insulin resistance (HOMA-IR), fasting serum glucose/insulin ratio, 
postprandial 2 hours (PP2) serum insulin levels, total testosterone, sex hormone-binding globulin (SHBG), high-sensi-
tivity C-reactive protein (hs-CRP) and homocysteine levels between the two groups, which were statistically analyzed 
using Mann-Whitney U test or Fisher’s exact test, where appropriate.
Results: The overweight/obese group has a lower serum SHBG level (37.23±26.74 vs. 66.42±40.16 nmol/l, P= 
0.004) and a higher free androgen index (5.83±3.85 vs. 3.57±2.30, P=0.002) than the normal-weight group. Fasting 
insulin (17.13±8.8 vs. 7.15±4.41 μIU/ml, P<0.001), PP2 insulin (76.81±43.66 vs. 47.98±49.77 uIU/ml, P=0.022) 
and the HOMA-IR (3.65±1.74 vs. 1.48±1.02, P<0.001) are significantly higher and fasting glucose/insulin ratio
(6.59±4.84 vs. 15.18±7.48, P<0.001) are significantly lower in the overweight/obese group compared to those of 
the normal weight group. Serum triglyceride (125.00±105.34 vs. 77.56±41.69 mg/dl, P=0.036) and hs-CRP levels
(3.53±4.23 vs. 0.85±0.70 mg/l, P=0.008) are significantly higher in the overweight/obese group. 
Conclusion: The overweight and obese women with PCOS are more closely related to hyperandrogenism, insulin re-
sistance and chronic inflammation. These findings may indicate that they have an increased risk of metabolic and 
cardiovascular diseases.
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ٖۗনٍীஹบ (֞polycystic ovary syndrome, 
PCOS)ଠԧହ׆઱নଭ4～8%઩ছࢳեܣۀԧ
ୋ฽෉ٛंणாฅଲ .ۗ1,2 ٖۗনٍীஹบ֞ଭ
ࣦ೾঍ࠤ઩ছசܤ׆ୢଠ଴ਂࠦୁ૳ଭէ෌ଞ
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ߦ଴෉଴ਂࠦୠාন(insulin resistance)րճ଴
ਂࠦ෯ஹ (hyperinsulinemia)ଞߦଲ߇෉෮ঃଠٍ
ীॣ࠮ੰۍޭऀ਑઩ছܑण୨ঃୡ଴ਆഓߦଲ
݁෍নଡొ޹෇઱ճੲ݁ߦ՛෯ஹ(hyperandro-
genism)ଡକࢳ෇՚ܤ .ۗ ށ෉ٖۗনٍীஹบ֞
ฅୀۀण࠮, ஺ாୋ઀, ճ෯੺, ٛۥۇୋ઀ࢫ
ۥڠ૕Զଠ۩ॷୡଲঃ(metabolic disturbance)ଡ
ܛࢱ෇ۀլ૴ԧ࠯ .ۗ3,4
  ٖۗনٍীஹบ֞ฅୀଭ30～75%઩ছण࠮ଲ
ܛࢱܣۀՓଞߦ࣪ճܣճ଼ଞي,5 ઘݬंୀ঍
ࢄ෈ୡ׆ୢଲٖۗনٍীஹบ֞઩ছण࠮ଭକ
ࣦࠔଡڔଲۀ஺ࡣคํࢴ෬୲଼஺ۀੴ .ۗ ण
࠮ଠٖۗনٍীஹบ֞ฅୀ઩ছࢼޯୋ઀ࢫ
ճੲ݁ߦ՛෯ஹଭହঃஹঃր۩ॷୡଲঃଡ۳
૵ੱฃਏ೬࡝ਕ෯ւாฅ݊ୢ਑ୡ෍ࣦஹଭ
ࢳ঍઩೥՚׆઱්৤଼ .ۗ6,7 ٖۗনٍীஹบ֞
ଡ஼ۚࢲۀฅୀண, ็ࢳଁլଲيࡿଁլֻ
ࠤճ, ճੲ݁ߦ՛෯ஹଞߦ଴෉ۗࡦஹଲي઱݁
ࠝଡࢳե෇׆ୢ఼ணஹԧԧ଼તۗճ෹ী෇
ۀլ૴ԧ࠯ଞ࡝ଲ߇෉෮ঃଠण࠮ଲٖۗন
ٍীஹบ֞ଭஹঃੱฃ઩׆઱්ॣੰۍޭࢳ
ࣦୀ఼઩଼ઘছܑண૬෉લ්ଡ෇ۀՓଞߦ
঍Ԩܤ .ۗ8 ࢱ࡟, ण࠮ଲٖۗনٍীஹบ֞ଭହ
ঃઑঃ઩଼ઘண૬෉લ්ଡ්஺ޭܑֻࢳࣦ
ୀ఼઩ࢠ౿ۀ଍෠ܑۀฅլୡઽේଲঃଭଭ
ࢠࠜԴ஺ੴۀۗۀசୋܑ଼ .ۗ9
  ٖۗনٍীஹบ ֞ฅୀଭඌ ఼ֹா߆஺৤(body 
mass index, BMI)ۀԨيޭࠬۗۗઑ෇࡝ࢠ֝ଲ
35 kg/m2 ଲঃଞߦԧୋڔ .ۗ10～12 ছ֜઩ण෇઱
ੰਏੰ஺લଭٖۗনٍীஹบ ֞ฅୀ઩ছण࠮
କࣦࠔଠٗଠՓଞߦੵߙ୲଼ଞ࡝ౖ ֽ࣪ճܤ
֝ ٖٛۗনٍীஹบ֞ฅୀ઩ছण࠮ଠ 28.4%, 
ր఼ணଡඑ෌෇࡟ 38.7%ߦ࣪ճܣત .ۗ13 ଵౌ
ԩԧ୻է෻ଲ฽෉ੰ޲ଭ෉઴֜઩ছۀٖۗ
নٍীஹบ֞ฅୀଭઊ70%ԧण࠮෉ฅୀ઼ .ۗ 
ଲ઴֜઩ছֽಁէ෻ଡധැٖۗনٍীஹบ֞
ଭକୢୡ଴ୀࠜԴճ଼ۀுۚٛઊ75%ଭ
ฅୀԧ଴ਂࠦୠාনଡ, 50%ଭฅୀԧण୨ঃୡ
଴ۥऀ෇Ցॷէրࠜ઼࣪ .ۗ ୠୀ݅ଠଲ߇෉
෮ঃଲ఼ா߆஺৤૕஻୦ୡଞߦ׈ࢤ෉ւߛଡ
Դճ଼ۗճंজ෇ճٖۗনٍীஹบ֞ଭฅլ
ୡઽේ઩۩෉ண૬নଡ࣪ճ෇઼ .ۗ14 
  ٖۗনٍীஹบ֞ฅୀ݅઩ছण࠮઱ऀ઩ݗ
ࠛ֝ٛ઴֜ۀ࠻૴ऀ୻෉ਓ୨ଞߦ, ଲ઩࣭
઴֜઩ছۀ఼ா߆஺৤ԧ෉֝଴ٖۗনٍীஹบ
֞ฅୀଭହঃୡࢫ۩ॷୡ൉ন઩ࢠ౿ۀઽේ
ଡण֗ंজ෇઼ .ۗ
연구 대상 및 방법
1. 연구대상
  2008ڂ3ଁऀഉ2009ڂ2ଁג஺਑ౌপजޯਆ
ࣦ଀ॺऀ଴ր઩ٛ଀෉ٖۗনٍীஹบ֞ฅୀ
67ࡣଡ۩ঃଞߦ࣭઴֜ࠜਏෘ෇઼ .ۗ ٖۗনٍ
ীஹบ֞ଭ஼ۚଠ 2003 Rotterdam ஼ۚ׆ஜଡ
ୡ૳෇઱ۗଣ3ԧ஺׆ஜண2ԧ஺ଲঃଡ࠮୻
්ݡߦ୨ଭ෇઼ճ, i) ็ࢳন෺ଠࡿࢼ ,ޯ ii) ହ
ঃୡ෺ଠ঍ฃ෈ୡճੲ݁ߦ՛෯ஹ, iii) ొଣ൞
ীեঃٖۗনٍী, ଲఙୡ଀଴ଞߦ଴෉լ૴
ۀ୪૤෇઼ .ۗ15 ็ࢳଁլଠଁլச׆ԧ35ଵଡ
ొր෇Ջي1ڂ઩8ฎࢠ࠮ଞߦଁլଲ଼ۀլ
૴ߦ୨ଭ෇઼ճ, ࡿଁլଠଁլଲ90ଵଲঃܛ
ੲઢۀլ૴ߦ୨ଭ෇઼ .ۗ ճੲ݁ߦ՛෯ஹଠԨ
Ԩହঃୡ׆ஜր঍ฃ෈ୡ׆ஜଡୡ૳෇઱ܭ
ண෇يࠜ࠮୻෇ۀլ૴ճੲ݁ߦ՛෯ஹଞߦ஼
ۚ෇઼ճ ֻ ٛ૳ଠ ۗଣր Զ :ۗ Ferriman- 
Gallwey scale 8୥ଲঃଲՋي,16 total testosterone 
>82 ng/dL ෺ଠfree androgen index (FAI) >5.36.17 
ٖۗনٍীۀଁլச׆ଵ୪3ଵ௒լா෺ଠլ
஻ୋొଣ൞ࠜਏෘ෇઱஼ۚ෇઼ .ۗ ࡦ݃઴֜
۩ঃଠճ෯੺ଡඑ෌෉ਕ෯ւாฅଲيۥڠ, 
ใ઴ଭրՋߚଲઢતճ, ֽౖ6Թଁଲٛ઩নট
ୀּ෹࠙ࡩ઩ઽේଡ஝৤଼ۀઊଡറ઱෉լ
૴, ԯঃট׆ۇଲঃଲ଼ۀլ૴ۀ઴֜۩ঃ઩
ছ ୪૤෇઼ .ۗ ށ෉, ෯ண 17-alpha-hydroxypro-
gesterone (17-OHP) ৤౿ԧ3 ng/ml ଲঃଡ׆ஜଞ
ߦ෇઱णୢ෴෴টవনऀ਑րஹਐ(non-classi-
cal congenital adrenal hyperplasia)ଲଭਕܣۀฅ
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ୀۀ઴֜۩ঃ઩ছ୪૤෇઼ .ۗ 
  ఼ா߆஺৤ 23 kg/m2ଡ׆ஜଞߦր఼ண/ण࠮
֞ଠ24ࡣଲતճ, 23 kg/m2 ࢠ࠮଴୨ঃ఼ண֞ଠ
43ࡣଲત .ۗ
2. 연구방법
  ହঃୡ൉নଞߦيଲ, ࡬ࡿ՚, ೬, ෛࠤܭߑ, 
થ۾ଲܭߑࠜ౸୨෇઼ճ఼ா߆஺৤ۀ࡬ࡿ՚
(kg)ࠜ೬ଭ୪ռ(m2)ଞߦيک԰ଞߦծॺ෇઼
.ۗ ෯ઁత౫ۀୀ઴ச׆ށۀจ఼෹࠙ࡩীബ
নౢ෯ଡକܑ෉บଁլச׆୪3ଵ௒8ਏԩվ
࣫บਏෘ෇઼ճ, Chemiluminescence immunoa-
ssayࠜ ଲ૳෇઱ จ఼෴ন෹࠙ࡩ(luteinizing hor-
mone, LH; ADVIA Centaur LH ReadyPack primary 
reagent pack), ٍඑୀּ෹࠙ࡩ(follicle stimulating 
hormone, FSH; ADVIA Centaur FSH ReadyPack 
primary reagent pack), ઩ਆൈޭ݌ો(estradiol, E2; 
ADIVA Centaur Estradiol-6 ReadyPack), ౑ഓਆഠ
ਆഓߨ(total testosterone; Cobas 6000, Roche Diag-
nostics GmbH, Mannheim, Germany), ন෹࠙ࡩէ
෍ۚࢽ(sex hormone-binding globulin (SHBG); 
Cobas 600, Roche Diagnostics GmbH, Mannheim, 
Germany), dehydroepiandrosterone sulfate (DHEAS), 
17-OHPࠜ౸୨෇ճ, ౑෹ࡦਏਆഓ଴(homocyste-
ine), high sensitivity C-reactive protein (hs-CRP)ࠜ
ंজ෇઼ .ۗ Free androgen index (FAI)ۀ total 
testosterone/SHBG x 3.47 (%)ߦծॺ෇઼ .ۗ 75 g 
լ֜ۥऀ෇Ցॷࠜਏෘ෇઱վ࣫ਏ෯ۥր଴
ਂ ,ࠦ ۥऀ෇2ਏԩบ෯ۥր଴ਂࠦଡ౸୨෇
઼ճ, homeostatic model assessment of insulin 
resistance (HOMA-IR, glucose (mg/dL) x insulin
(µU/mL)/405)ࠜծॺ෇઼ .ۗ ෯ண౑಻ߑਆഓߩ, 
ணন஺ࢺ(triglycerides), ୠࢤܑ஺ۚࢽ(low-density 
lipoprotein-cholesterol, LDL-C), ճࢤܑ஺ۚࢽ(high- 
density lipoprotein-cholesterol, HDL-C)ଡ౸୨෇઼
.ۗ ށ෉, The National Cholesterol Education Pro-
gram Adult Treatment Panel (NCEP ATP III)઩ছ
୪ਏ෉஼ۚ׆ஜଡଲ૳෇઱ۗଣրԶଠॷා
ணপԧ஺ଲঃଡ࠮୻්ݡ۩ॷஹบ֞ଞߦ஼
ۚ෇઱ܪֻࠄԩणଘଡंজ෇઼ :ۗ ෛࠤܭߑ
80 cm ଲঃ; վ࣫෯ۥ100 mg/dl ଲঃ; ணন஺ࢺ
150 mg/dl ଲঃ; ճࢤܑ஺ۚࢽ50 mg/dl ࢠ࠮; ෯
੺130/85 mmHg ଲঃ.18
3. 통계분석
  ઴֜էր઩ ۩෉ ധծୡ ंজଠ Statistical 
Package for the Social Sciences for Windows ver-
sion 12.0 (SPSS Inc., Chicago, IL, USA)ଡଲ૳෇
઱ਓਏ෇઼ .ۗ ઑ֞ଭԨ࣡৤ࠜण֗෇׆଍෇
઱Fisher’s exact test, Mann-Whitney U-testࠜଲ૳
෇઼ଞ࡝, ঃււծࠜंজ෇׆଍ැট෴ฎֱं
জଡଲ૳෇઼ .ۗ P<0.05଴լ૴ധծ෈ୡକଭন
ଲ଼ۀՓଞߦൡ୨෇઼ .ۗ
결    과
  ր఼ண/ण࠮֞ଠ୨ঃ఼ண֞઩ण෇઱ෛࠤܭ
ߑ(95.47±7.10 vs. 73.36±7.35 cm, P<0.001), થ۾
ଲܭߑ(108.73±5.97 vs. 93.17±4.16 cm, P<0.001), 
ෛ -ࠤથ۾ଲܭߑण(0.88±0.04 vs. 0.79±0.06, P< 
0.001)ԧକଭ෇՚ڔ੼ۗ(Table 1). ෯ணഓਆഠ
ਆഓߨړܑۀକଭ෉ఙଲԧઢતଞيր఼ண/ण
࠮֞઩ছ ෯ண SHBG ړܑԧ କଭ෇՚ ٗ੼ճ
(37.23±26.74 vs. 66.42±40.1 6 nmol/L, P=0.002), 
FAI (5.83±3.85 vs. 3.57±2.30%, P=0.004)ۀକଭ
෇՚ڔ੼ .ۗ ઑ֞ԩଁլଲঃଭઑঃ, ෯ண
LH, FSH, DHEAS, 17-OHP ړ ,ܑ ٍী ૳ୡ, 
Ferriman-Gallwey ୥৤ଭఙଲۀઢતۗ(Table 1).
  ր఼ண/ण࠮֞ଠ୨ঃ఼ண֞઩ण෇઱վ࣫ਏ
ࢫ2ਏԩլ֜ۥऀ෇บ෯ண଴ਂࠦړܑ(17.13± 
8.77 vs. 7.15±4.41 μIU/mL, P<0.001; 76.81±43.66 
vs. 47.98±49.77 μIU/ml, P=0.022), HOMA- 
IR (3.65±1.74 vs. 1.48±1.02, P<0.001)ଠକଭ෇
՚ ڔ੼ճ վ࣫ ਏ /ۥ଴ਂࠦ ण(6.59±4.84 vs. 
15.18±7.48, P<0.001)ۀ କଭ෇՚ ٗ੼ۗ(Table 
2). ր఼ண/ण࠮֞઩ছ෯ணணন஺ࢺړܑ(125.00 
±105.34 vs. 77.56±41.69 mg/dl, P=0.036)ԧକଭ
෇՚ڔ੼ଞي౑಻ߑਆഓߩ, ୠࢤܑ஺ۚࢽ, ճ
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Table 1. Clinical characteristics between overweight/obese and normal-weight women with polycystic ovary 
syndrome
Overweight/obese (n=24) Normal-weight (n=43) P value
Age (years)  25.54±5.94  24.63±5.02  0.506
Weight (kg)  75.04±9.34  52.29±6.61 <0.001*
Height (m)   1.55±31.73   1.57±25.61  0.856
BMI (kg/m2)  28.94±3.56  20.07±1.91 <0.001*
Waist (cm)  95.47±7.10  73.36±7.35 <0.001*
Hip (cm) 108.73±5.97  93.17±4.16 <0.001*
Waist-to-hip ratio   0.88±0.04   0.79±0.06 <0.001*
Right ovarian volume (cm3)   4.98±5.26   6.31±6.55  0.393
Left ovarian volume (cm3)   4.69±4.47   6.94±6.74  0.140
LH (mIU/mL)   7.03±4.65   8.10±5.10  0.388
FSH (mIU/mL)   6.14±4.68   4.84±1.57  0.105
LH/FSH ratio   1.33±0.99   1.61±0.87  0.214
Estradiol (pg/mL)  28.13±24.77  41.78±55.69  0.293
Total testosterone (ng/dL)  46.06±18.29  57.03±29.80  0.098
SHBG (nmol/L)  37.23±26.74  66.42±40.16  0.002*
FAI (%)   5.83±3.85   3.57±2.30  0.004*
DHEAS (µg/mL) 161.12±112.85 168.32±88.31  0.771
17-OHP (ng/mL)   0.99±0.78   1.12±0.72  0.501
Ferriman & Gallwey score   8.09±4.44   5.88±4.69  0.119
Anovulation (%)
  Oligomenorrhea
  Amenorrhea
38.1
54.1
    61.9
     5.9
 0.242
BMI, body mass index; LH, luteinizing hormone; FSH, follicle stimulating hormone; SHBG, sex hormone-binding 
globulin; FAI, free androgen index; DHEAS, dehydroepiandrosterone sulfate; 17-OHP, 17 hydroxyprogesterone Values 
are represented as mean±standard deviation. *significantly different between groups (P<0.05).
Table 2. Metabolic characteristics between overweight/obese and normal-weight women with polycystic ovary 
syndrome
Overweight/obese (n=24) Normal-weight (n=43) P value
Fasting glucose (mg/dL)  86.13±20.51  85.84±6.41  0.937
Postprandial 2hr glucose (mg/dL) 110.25±42.89  95.92±22.22  0.141
Fasting insulin (µIU/mL)  17.13±8.77   7.15±4.41 <0.001*
Postprandial 2hr insulin (µIU/mL)  76.81±43.66  47.98±49.77  0.022*
Fasting glucose/insulin ratio   6.59±4.84  15.18±7.48 <0.001*
HOMA-IR   3.65±1.74   1.48±1.02 <0.001*
Total cholesterol (mg/dL) 175.00±51.49 166.59±43.96  0.478
Triglyceride (mg/dL) 125.00±105.34  77.56±41.69  0.036*
LDL-C (mg/dL) 106.73±37.44  92.35±30.17  0.090
HDL-C (mg/dL)  53.12±24.84  57.61±17.97  0.394
Homocysteine (µmol/L)  11.40±2.43  11.08±2.53  0.620
hs-CRP (mg/L)   3.53±4.23   0.85±0.70  0.008*
Metabolic syndrome (%)     20.83      2.33  0.003*
HOMA-IR, HOMA-IR index; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol; 
hs-CRP, high-sensitivity C-reactive protein Values are represented as mean±standard deviation. *significantly different 
between groups (P<0.05).
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Fig. 1. The correlation of serum high sensitivity C-reactive protein with body mass index, free androgen index 
and homeostasis model assessment-insulin resistance.
ࢤܑ஺ۚࢽ ړܑۀକଭ෉ఙଲԧઢતۗ(Table 
2). hs-CRPۀր఼ண/ण࠮֞઩ছକଭ෇՚ڔ੼ଞ
ي(3.53±4.23 vs. 0.85±0.70 mg/l, P=0.008), ෹ࡦ
ਏਆഓ଴ଠઑ֞ԩఙଲԧઢતଞ࡝, ۩ॷஹบ֞
ଠր఼ண/ण࠮֞઩ছକଭ෇՚ڔଠणଘଡ઼࣪
(ۗ20.83 vs. 2.33%, P=0.003) (Table 2). ࡦ݃ٖۗ
নٍীஹบ֞ฅୀࠜ۩ঃଞߦhs-CRP૕କଭ෉
ঃւ ւծࠜ Դۀ ࣡৤ۀ ఼ா߆஺৤(r=0.461, 
P=0.000)ߦ, يଲ(r=0.181, P=0.185), ෛ -ࠤથ۾ଲ
ܭߑण(r=0.295, P=0.081), Ferriman-Gallwey scale 
(r=-0.084, P=0.598), ౑ഓਆഠਆഓߨ(r=-0.135, 
P=0.329), HOMA-IR (r=0.218, P=0.081), FAI (r= 
0.046, P=0.736), ౑಻ߑਆഓߩ(r=0.230, P=0.206), 
ୠࢤܑ஺ۚࢽ(r=0.175, P=0.207), ճࢤܑ஺ۚࢽ(r= 
-0.079, P=0.668), ணন஺ࢺ(r=0.209, P=0.252)ր
ۀକଭ෉ւߛনଲઢતۗ(Fig. 1). 
고    찰
  ࣭઴֜ۀٖۗনٍীஹบ֞ฅୀ݅઩ছր఼
ண/ण࠮ฅୀ݅ր୨ঃ఼ணฅୀ݅ଭହঃୡࢫ
۩ॷୡ൉নଡण֗෇઼ճ୨ঃ఼ணฅୀ઩ण෇
઱ր఼ண/ण࠮ฅୀ઩ছճੲ݁ߦ՛෯ஹଲਕ෇
ճ଴ਂࠦୠාনଲ۳૵ދߟଲي೴ْଡค଴
෇઼ .ۗ ֻ߇يण࠮րঃւઢଲٖۗনٍীஹบ
֞ଠֻୀ఼ߦܑ଴ਂࠦୠාনࢫճੲ݁ߦ՛
෯ஹրւߛ෇઱۩ॷୡଲঃրਕ෯ւாฅଭ
෍ࣦஹଡొ޹්৤଼ۀாฅଞߦ࣪ճܣճ଼
.ۗ3,4,19 
  2001ڂnational health and nutrition survey઩࣪
ճܤୀ߹઩ݗ࠙࡟఼ா߆஺৤25 kg/m2 ଲঃଞ
ߦ࣭෉֝଴ଭण࠮କࣦࠔଠ઱ন઩ছ 29.4% 
ଲત .ۗ ࣭઴֜઩එ෌ܤٖۗনٍীஹบ֞ฅୀ
݅ண఼ா߆஺৤25 kg/m2 ଲঃ଴ฅୀۀ32.8%, 
30 kg/m2 ଲঃ଴ฅୀۀ11.9%ଲતճ, ۗࠛ଴ஂ
ଡ۩ঃଞߦ෉઴֜݅઩ছ࣪ճܤକࣦࠔ࣪ۗ
࠻૴ٗ੼ .ۗ9,13 ઱߇ࢂෝ݅઩ছ෉֝଴ଭण࠮
׆ஜଡ఼ா߆஺৤25 kg/m2 ଲঃଞߦ୨ଭ෇ճ
଼ۀ܁, ࣭ࢂ઩ছۀ఼ா߆஺৤23 kg/m2ଡ׆ஜ
ଞߦր఼ண/ण࠮֞ր୨ঃ఼ண֞ଞߦيڧઘହ
ঃୡࢫ۩ॷୡ൉নଡण֗෇઼ .ۗ ଲ߇෉ֽՋ
ۀۥڠ, ճ෯੺, ஺ாୋ઀ࢫਕ෯ւாฅ݊ण
࠮րւߛܤ෍ࣦஹଲ఼ா߆஺৤25 kg/m2 ࢠ࠮
઩ছਏୁ෌ଡ࣪ଲۀࡤࡤ઴֜ݡࢂ଴܁, ෉ુ
ߦ 5,750ࡣଭ ෉֝଴ଡ ۩ঃଞߦ ෉ 1995ڂ
National Health Interview Study઩ছۀ఼ா߆஺৤
21.92～23.83 kg/m2ࠜण࠮׆ஜଞߦ෇ۀՓଲ
෍ۥ෇ۗճசୋ෉ࢭ଼ .ۗ19 ࣭ࢂ઩ছۀ୪ਏ෇
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஺࡮෇઼ଞي఼ா߆஺৤25 kg/m2ࠜ׆ஜଞߦ
يڧઘंজැ࣪੼ଡݡܑܪ֞ԩଭହঃୡ, ۩
ॷୡ൉௃ଭఙଲԧण਍෇઼ .ۗ ֻ߇ي, ࣭઴֜
ଭฅୀ݅ண఼ா߆஺৤23 kg/m2઩ছ25 kg/m2 
ॷଲଭฅୀۀܪࡣଞߦ, ۳࠯ଠ৤ଭฅୀࠜ
۩ঃଞߦ઴֜෉ۗ࡟ԨԨଭ׆ஜଡധැण࠮෉
ٖۗনٍীஹบ֞ฅୀԧ࣪ଲۀହঃୡ൉௃ր
۩ॷୡ෍ࣦஹଭఙଲࠜ۳ंࡣํค଴්৤଼
ଡՓଲ .ۗ 
  ෉֝଴ଭ୪2෴ۥڠࣦଭࢳ঍઩۩ැ࣪ճ෉
Kang ݊ଭ઴֜઩ছۀ଴ਂࠦୠාনଲ଴ஂր
ण࠮઱ऀ઩ݗޭঃଲ෉׆ୢଡധ෇઱ي೴ُ
৤଼ଣଡ୪ਏ෇઼ଞي,21 Carmina ݊ଠଵ࣭଴
ଡඑ෌෉ٖۗনٍীஹบ֞ฅୀ઩۩෉઴֜઩
ছ଴ஂԩण࠮րۗࡦஹଭఙଲۀ଼ଞيऀ਑
ଭੲ݁ߦ՛րۗंण૕଴ਂࠦୠාনଠఙଲ
ԧઢଣଡசୋ෉ࢭ଼ .ۗ22 ଴ ,ஂ ֝ԧ݊ଵ୨
ுۚ઩ছण࠮ր଴ਂࠦୠාনଭथܑଭఙଲ૕
ֻఙଲࠜକࢳ෇ۀ׆ୢଲۗࠛ஺઱ऀ઩۩෇
઱ۀڍޯଭ઱஺ԧ଼ଞي, ٖۗনٍীஹบ֞઩
ছ଴ਂࠦୠාনଡଵଞ೬ۀ׆ୢଠण࠮ଲ଴
ਂࠦୠාনଡକܑ෇ۀ׆ୢրण਍෇ .ۗ8 ण࠮
෇࡟఼஺ࢺ୺஻, ൉ํٛୋ஺ࢺଭஹԧߦ଴෇
઱଴ਂࠦଭंण૕۩ॷ, ࠱ొ୺஻઩ছଭୁ૳
઩ઽේଡࢠ౿ۀ઱߇۩ॷॺࢄଭଲ૳ଲஹԧ
෇࡝ށ෉tumor necrosis factor-α (TNF-α)૕leptin
ଭ଴ਂࠦ৤૳఼઩۩෉ୁ૳ଞߦ଴ਂࠦୠා
নଡକܑ෇՚ܤ .ۗ23 णߧ, ण࠮෉ٖۗনٍীஹ
บ֞ฅୀ૕ण࠮෇஺ੴଠฅୀۀԨԨ଴ਂࠦ
ୠාনրଲߦ଴෉෍ࣦஹଭ׆ୢଲۗࠜՓଲ
ޭۀԧ୨෇઩ܪ֞ଡण֗෇ۀ઴֜݅ଲ࣪ճ
ܣઘ૜஺࠮,24 ण࠮්৤ߧٖۗনٍীஹบ֞઩ছ
଴ਂࠦଭୠා୨ܑࠜڔଲۀՓଠச஺ଭॷਓ
ଲ .ۗ
  ଵࢱୡଞߦ, ٖۗনٍীஹบ֞઩ছ ي೴يۀ
ճੲ݁ߦ՛ஹଭथܑ૕ணஹܑۀण࠮෇஺ੴଠ
ฅୀ࣪ۗण࠮෉ฅୀ઩՚ছ۳ڔଠՓଞߦੵ
ߙ୲଼ .ۗ25,26 ٖۗনٍীஹบ֞ฅୀ઩ছւఝ
ܣۀճ଴ਂࠦ෯ஹଠ଴ਂࠦୠාন઩۩෉࣪ঃ
׆ୢଞߦࢳ঍෇ۀ܁ஹԧܤ଴ਂࠦଲ஻୦ٍী
ଭੲ݁ߦ՛෍নଡో஼෇Ջي, ෯ணഓਆഠਆഓ
ߨրէ෍෇઱ֻ૶ࢱ఼લ්ଡ෇ۀSHBG ෍
নଡઙ୪෇઱ճੲ݁ߦ՛෯ஹଡొ޹෉ .ۗ27 ण
࠮ଠ଴ਂࠦୠාনଡੱฃਏಯSHBG ړܑࠜ۳
૵Ԯীਏ೬ۀ܁, ࣭ࢂ઩ছण࠮෉ٖۗনٍীஹ
บ֞ฅୀԧ୨ঃ఼ணଭฅୀ࣪ۗฆনฃੲ݁ߦ
՛৤౿ଭ஺ඝ଴FAIԧ۳ڔ՚ي೴ٍ୥ଠଲ
߇෉SHBGଭԮীߦ଴෉Փଲ .ۗ ଲ૕Զଠէ
րۀଵߛଭ઴֜݅઩ছSHBGԧ଴ਂࠦୠාন
ଡુ౸෇ۀକ૳෉଴ୀଲ࡝, ఼ா߆஺৤ԧڔଡ
৤ߧ۳ंࡣැ஼ۗۀசୋଡധැছค଴්৤
଼ .ۗ28,29
  hs-CRPۀlow-grade ࠮নસஹଭ஺ඝߦ஛ঃլ
ฃஹ(atherosclerosis)ଭࢳࣦ઩࠻૴ண૬෉લ්
ଡ෇࡝ਕ෯ւாฅଭܒࠩୡ଍෠଴ୀߦୁ૳
෉ .ۗ30 ଲୢଭ઱߇઴֜݅઩ছٖۗনٍীஹบ
֞ฅୀ઩ছhs-CRPԧஹԧܣઘ଼ۗճ࣪ճ෇઼
ۀ܁,31,32 ଴ਂࠦୠාন, ճੲ݁ߦ՛ஹ, ण࠮݊
ւߛܤۗઑ෉׆ୢ݅ଲ୪ਏܤࢭ଼ .ۗ33,34 ࣭
઴֜઩ছۀण࠮෉ฅୀԧण࠮෇஺ੴଠฅୀ࣪
ۗhs-CRPԧକଭ෇՚ڔ੼ճ, hs-CRPۀٖۗন
ٍীஹบ֞ଭ൉௃ଲܣۀ଴ਂࠦୠාনଲيճ
ੲ݁ߦ՛ஹଡ࣪઱சۀ઱߇஺ඝ݅րۀ઴ւন
ଲઢճૈ஻఼ா߆஺৤૕କଭ෉ւߛনଡ࣪
઱சત .ۗ ଲ߇෉էրߦऀഉ౟౸්৤଼ۀ୥
ଠٖۗনٍীஹบ֞ฅୀ઩ছي೴يۀhs-CRP 
ஹԧଭ஻୦ୡ଴଀଴ଲٖۗনٍীஹบ֞ࣦ೾
঍ࠤୀ఼ޭ׆࣪ۗঃۥ৤ଭฅୀ઩՚ছܛࢱܣ
ઘي೴يۀण࠮ݡࢂଵՓଲޭۀॷਓଲۗ(Fig.  
1). ଲۀٖۗনٍীஹบ֞ฅୀ઩ছhs-CRPଭஹ
ԧԧ఼ா߆஺৤૕ւߛଲ଼ۗۀଲୢଭ઴֜݅
րକॷ෉էրߦ,35,36 ఼஺ࢺ୺஻ଲ෇يଭٛं
ण׆ւଞߦୁ૳෇઱interleukin-6يTNF-α Զଠ
ۗઑ෉cytokineրproinflammatory moleculeଡं
ण෇઱࠮নસஹঃ೾ࠜొ޹෇ۀՓଞߦডࡣ
්৤଼ .ۗ37 ֽౖTosi ݊ଠيଲ૕఼ா߆஺৤
ࠜைூ׆෉ٖۗনٍীஹบ֞ฅୀ૕൉ࢳনճ
ੲ݁ߦ՛ஹฅୀࠜण֗෇઼ۀ܁, ٖۗনٍীஹ
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บ֞ฅୀ઩ছ଴ਂࠦୠාনր఼஺ࢺଲԨԨ
ܒୀୡଞߦୁ૳෇઱hs-CRPଭஹԧࠜକܑ෇ي, 
hs-CRP ஹԧ઩۳೧ઽේଡࢠ౿ۀՓଲ఼஺ࢺ
ହଡ࣪ճ෌ଞߦਭण࠮րhs-CRPଭւߛনଡ୪
ਏ෇઼ .ۗ38
  էߨୡଞߦ, ր఼ண/ण࠮଴ ٖۗনٍীஹบ֞
ฅୀ݅ଠ୨ঃ఼ணฅୀ઩ण෇઱଴ਂࠦୠාন
ଲஹԧ෇ճճੲ݁ߦ՛෯ஹଲ۳ਕ෇࡝, ਕ෯ւ
ாฅଭ଍෠ܑԧ۳ஹԧ්৤଼ଡՓଞߦॷ߹
ܤ .ۗ ݗޭছր఼ண/ण࠮଴ฅୀ݅઩ছۀ۩ॷୡ
ଲঃࢫਕ෯ւாฅଭࢳ঍րւߛ෉۳૵পਕ
෉౟ୡւఝଲෂ૬්Փଲ .ۗ ֻ߇ي࣭઴֜ۀ
บේୡ઴֜ଲճඝ࣭৤ԧୡઘছֻէրࠜค
଴෇׆଍ැছۀේบ۩ָࡦଭୢේୡ઴֜ԧ
ෂ૬෇ՠ .ۗ
참  고  문  헌
 1. Azziz R, Woods KS, Reyna R, Key TJ, 
Knochenhauer ES, Yildiz BO. The prevalence and 
features of the polycystic ovary syndrome in an 
unselected population. J Clin Endocrinol Metab 2004; 
89(6): 2745-9.
 2. Knochenhauer ES, Key TJ, Kahsar-Miller M, 
Waggoner W, Boots LR, Azziz R. Prevalence of the 
polycystic ovary syndrome in unselected black and 
white women of the southeastern United States: a 
prospective study. J Clin Endocrinol Meta 1998; 
83(9): 3078-82.
 3. Legro RS. Polycystic ovary syndrome and cardiovas-
cular disease: a premature association? Endocr Rev 
2003; 24(3): 302-12.
 4. Ovalle F, Azziz R. Insulin resistance, polycystic 
ovary syndrome, and type 2 diabetes mellitus. Fertil 
Steril 2002; 77(6): 1095-105.
 5. Ehrmann DA. Polycystic ovary syndrome. N Engl J 
Med 2005; 352(12): 1223-36.
 6. Cattrall FR, Healy DL. Long-term metabolic, cardio-
vascular and neoplastic risks with polycystic ovary 
syndrome. Best Pract Res Clin Obstet Gynaecol 2004; 
18(5): 803-12.
 7. Diamanti-Kandarakis E. Role of obesity and adiposity 
in polycystic ovary syndrome. Int J Obes (Lond) 
2007; 31 Suppl 2, S8-13; discussion S31-12.
 8. Gambineri A, Pelusi C, Vicennati V, Pagotto U, 
Pasquali R. Obesity and the polycystic ovary 
syndrome. Int J Obes Relat Metab Disord 2002; 
26(7): 883-96.
 9. Yildiz BO, Knochenhauer ES, Azziz R. Impact of 
obesity on the risk for polycystic ovary syndrome. J 
Clin Endocrinol Metab 2008; 93(1): 162-8.
10. Azziz R, Ehrmann D, Legro RS, Whitcomb RW, 
Hanley R, Fereshetian AG, et al. Troglitazone 
improves ovulation and hirsutism in the polycystic 
ovary syndrome: a multicenter, double blind, 
placebo-controlled trial. J Clin Endocrinol Metab 
2001; 86(4): 1626-32.
11. Balen AH, Conway GS, Kaltsas G, Techatrasak K, 
Manning PJ, West C, et al. Polycystic ovary 
syndrome: the spectrum of the disorder in 1741 
patients. Hum Reprod 1995; 10(8): 2107-11.
12. Carmina E, Chu MC, Longo RA, Rini GB, Lobo RA. 
Phenotypic variation in hyperandrogenic women 
influences the findings of abnormal metabolic and 
cardiovascular risk parameters. J Clin Endocrinol 
Metab 2005; 90(5): 2545-9.
13. Lee HJ, Oh JY, Sung YA, Chung HW, Cho WY. 
The prevalence and risk factors for glucose tolerance 
in young Korean women with polycystic ovary 
syndrome. Endocrine 2009; 36(2): 326-32.
14. Haq F, Rizvi J. Infertility and polycystic ovarian 
syndrome: a study of association between body mass 
index and intrafamily marriages. Gynecol Obstet 
Invest 2008; 65(4): 269-74.
15. Rotterdam ESHRE/ASRM-Sponsored PCOS Consen-
sus Workshop Group. Revised 2003 consensus on 
diagnostic criteria and long-term health risks related 
to polycystic ovary syndrome (PCOS). Hum Reprod 
2004; 19(1): 41-7.
16. Hatch R, Rosenfield RL, Kim MH, Tredway D. 
Hirsutism: implications, etiology, and management. 
Am J Obstet Gynecol 1981; 140(7): 815-30.
17. Chae SJ, Kim JJ, Choi YM, Hwang KR, Jee BC, Ku 
SY, et al. Clinical and biochemical characteristics of 
polycystic ovary syndrome in Korean women. Hum 
Reprod 2008; 23(8): 1924-31.
18. Grundy SM, Cleeman JI, Daniels SR, Donato KA, 
Eckel RH, Franklin BA, et al. Diagnosis and 
management of the metabolic syndrome: An 
۩෉ॺऀ଴րٛंण෈ฎ஺：୪ 1֫୪ 2෹
150
American Heart Association/National Heart, Lung, 
and Blood Institute Scientific Statement. Circulation 
2005; 112: 2735-52.
19. Cho LW, Randeva HS, Atkin SL. Cardiometabolic 
aspects of polycystic ovarian syndrome. Vasc Health 
Risk Mana 2007; 3(1): 55-63.
20. Moon OR, Kim NS, Jang SM, Yoon TH, Kim SO. 
The relationship between body mass index and the 
prevalence of obesity-related diseases based on the 
1995 National Health Interview Survey in Korea. 
Obesity Reviews 2002; 3(3): 191-6.
21. Kang HW, Kim DJ, Lee MS, Kim KW, Lee MK. 
Pathophysiologic heterogeneity in the development of 
type 2 diabetes mellitus in Korean subjects. Diabetes 
Res Clin Pract 2005; 69(2): 180-7.
22. Carmina E, Koyama T, Chang L, Stanczyk FZ, Lobo 
RA. Does ethnicity influence the prevalence of 
adrenal hyperandrogenism and insulin resistance in 
polycystic ovary syndrome? Am J Obstet Gynecol 
1992; 167(6): 1807-12.
23. Caro JF. Clinical review 26: Insulin resistance in 
obese and nonobese man. J Clin Endocrinol Metab 
1991; 73(4): 691-5.
24. Majumdar A, Singh TA. Comparison of clinical 
features and health manifestations in lean vs. obese 
Indian women with polycystic ovarian syndrome. J 
Hum Reprod Sci 2009; 2(1): 12-7.
25. Cupisti S, Kajaia N, Dittrich R, Duezenli H, M WB, 
Mueller A. Body mass index and ovarian function are 
associated with endocrine and metabolic abnormalities 
in women with hyperandrogenic syndrome. Eur J 
Endocrino 2008; 158(5): 711-9.
26. Fruzzetti F, Perini D, Lazzarini V, Parrini D, 
Genazzani AR. Adolescent girls with polycystic ovary 
syndrome showing different phenotypes have a 
different metabolic profile associated with increasing 
androgen levels. Fertil Steril 2009; 92(2): 626-34.
27. Shroff R, Kerchner A, Maifeld M, Van Beek EJ, 
Jagasia D, Dokras A. Young obese women with 
polycystic ovary syndrome have evidence of early 
coronary atherosclerosis. J Clin Endocrinol Metab 
2007; 92(12): 4609-14.
28. Kajaia N, Binder H, Dittrich R, Oppelt PG, Flor B, 
Cupisti S, et al. Low sex hormone-binding globulin 
as a predictive marker for insulin resistance in 
women with hyperandrogenic syndrome. Eur J 
Endocrinol 2007; 157: 499-507.
29. Cupisiti S, Kajaia N, Dittrich R, Duezenli H, W 
beckmmann M, Muller A. Body mass index and 
ovarian function are associated with endocrine and 
metabolic abnormalities in women with hyperandro-
genic syndrome. Eur J Endocrinol 2008; 158(5): 711- 
9.
30. Ridker PM, Hennekens CH, Buring JE, Rifai N. 
C-reactive protein and other markers of inflammation 
in the prediction of cardiovascular disease in women. 
N Engl J Med 2000; 342(12): 836-43.
31. Diamanti-Kandarakis E, Paterakis T, Alexandraki K, 
Piperi C, Aessopos A, Katsikis I, et al. Indices of 
low-grade chronic inflammation in polycystic ovary 
syndrome and the beneficial effect of metformin. 
Hum Reprod 2006; 21(6): 1426-31.
32. Orio F, Jr Palomba S, Cascella T, Di Biase S, 
Manguso F, Tauchmanova L, et al. The increase of 
leukocytes as a new putative marker of low-grade 
chronic inflammation and early cardiovascular risk in 
polycystic ovary syndrome. J Clin Endocrinol Metab 
2005; 90(1): 2-5.
33. Kelly CC, Lyall H., Petrie JR, Gould GW, Connell 
JM, Sattar N. Low grade chronic inflammation in 
women with polycystic ovarian syndrome. J Clin 
Endocrinol Metab 2001; 86(6): 2453-5.
34. Tarkun I, Arslan BC, Canturk Z, Turemen E, Sahin 
T, Duman C. Endothelial dysfunction in young 
women with polycystic ovary syndrome: relationship 
with insulin resistance and low-grade chronic infla-
mmation. J Clin Endocrinol Metab 2004; 89(11): 
5592-6.
35. Mohlig M, Spranger J, Osterhoff M, Ristow M, 
Pfeiffer AF, Schill T, et al. The polycystic ovary 
syndrome per se is not associated with increased 
chronic inflammation. Eur J Endocrinol 2004; 150(4): 
525-32.
36. Talbott EO, Zborowski JV, Boudreaux MY, 
McHugh-Pemu KP, Sutton-Tyrrell K, Guzick DS. The 
relationship between C-reactive protein and carotid 
intima-media wall thickness in middle-aged women 
with polycystic ovary syndrome. J Clin Endocrinol 
Metab 2004; 89(12): 6061-7.
37. Shroff R. Syrop CH, Davis W, Van Voorhis BJ, 
Dokras A. Risk of metabolic complications in the 
new PCOS phenotypes based on the Rotterdam 
ઑต଴૤8଴：BMI and Metabolic Characteristics in PCOS
151
criteria. Fertil Steril 2007; 88(5): 1389-95.
38. Tosi F, Dorizzi R, Castello R, Maffeis C, Spiazzi G, 
Zoppini G, et al. Body fat and insulin resistance 
independently predict increased serum C-reactive 
protein in hyperandrogenic women with polycystic 
ovary syndrome. Eur J Endocrinol 2009; 161.
۩෉ॺऀ଴րٛंण෈ฎ஺：୪ 1֫୪ 2෹
152
❙ 국문초록 ❙
연구목적: ఼ா߆஺৤ԧٖۗনٍীஹบ֞ฅୀଭହঃୡࢫ۩ॷୡ൉ন઩ࢠ౿ۀઽේ
઩۩෇઱ण֗ंজ෇઼ .ۗ
연구대상 및 방법: ୢ఼ٖۗনٍীஹบ֞ฅୀ67ࡣண఼ா߆஺৤23 kg/m2 ଲঃ଴ฅୀ
(ր఼ண/ण࠮ ,֞ n=24)૕఼ா߆஺৤23 kg/m2 ࢠ࠮଴ฅୀ(୨ঃ఼ண ,֞ n=43)઩ছيଲ, ෛ
ࠤܭߑ, થ۾ଲܭߑ, ఼ா߆஺৤, ଁլச׆, ొଣ൞ࠜധ෉ٖۗনٍী઱ऀࠜण֗෇
ճ, Ferriman-Gallwey scaleଡ౸୨෇઼ .ۗ ෹࠙ࡩՑॷࢫ౑ഓਆഠਆഓߨ, ন෹࠙ࡩէ෍
ۚࢽଡ౸୨෇઱free androgen index (FAI)ࠜծॺ෇઼ .ۗ 75 g ۥऀ෇Ցॷࠜധැվ࣫
ਏ૕2ਏԩบ෯ۥր଴ਂࠦଡ౸୨෇ճhomeostatic model assessment of insulin resistance 
(HOMA-IR)ଡ ծॺ෇઼ଞ࡝, ஺ா Ցॷ ࢫ ෹ࡦਏਆഓ଴ր high-sensitivity C-reactive 
protein (hs-CRP)ࠜՑॷ෇઼ .ۗ 
결과: ր఼ண/ण࠮෉ٖۗনٍীஹบ֞ฅୀۀ୨ঃ఼ணฅୀ࣪ۗন෹࠙ࡩէ෍ۚࢽ৤౿
ԧ۳ٗճ(37.23±26.74 vs. 66.42±40.16 nmol/l, P=0.004), FAI (5.83±3.85 vs. 3.57±2.30, 
P=0.002)ۀ۳ڔ੼ .ۗ վ࣫ր2ਏԩۥऀ෇บ଴ਂࠦ৤౿, HOMA-IRଲକଭ෇՚ڔ੼ଞ
࡝(17.13±8.77 vs. 7.15±4.41 μIU/mL, P<0.001; 76.81±43.66 vs. 47.98±49.77 μIU/mL, 
P=0.022; 3.65±1.74 vs. 1.48±1.02, P<0.001), վ࣫ /ۥ଴ਂࠦण(6.59±4.84 vs. 15.18±7.48, 
P<0.001)ۀ ۳ ٗ੼ .ۗ ށ ր఼ண/ण࠮֞઩ছ ணন஺ࢺ(125.00±105.34 vs. 77.56±41.69 
mg/dl, P=0.036)րhs-CRP (3.53±4.23 vs. 0.85±0.70 mg/l, P=0.008)ԧକଭ෇՚۳ڔ੼ .ۗ
결론: ր఼ண/ण࠮෉ٖۗনٍীஹบ֞ฅୀۀ୨ঃ఼ணଭฅୀ࣪ۗճੲ݁ߦ՛෯ஹ, ଴
ਂࠦୠාনր࠮নસஹঃ೾ԧ۳ਕ෇࡝۩ॷୋ઀૕ਕ෯ւாฅ઩ଲฅܥ଍෠ଲ۳
ڔଡՓଞߦॷ߹ܤ .ۗ
중심단어: ٖۗনٍীஹบ ,֞ ण࠮, ଴ਂࠦୠාন, ਕ෯ւծ෍ࣦஹ
